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PREFACE

The Occupational Safety and FKealth Act 7f 1970 emphasizes the need for
standards to protect the health and provid:. €cr the safety of workers
occupationally exposed to an ever-increas!ng ~unber cf poterntial hazards. The
National Instictute for Jrcupational Safary and Zeaith (NIOSH) evaluates all
available research data and criteria and recommends standards for occupational
txposure. The Secretary of Labor will weigh these recommendations along with
other considerations, such as feasibiliry and means of implementatiom, in
promulgating regulatory standards.

NIOSH will periodically review the recommended stundards to ensure
continuing protection of workers and will make successive reports as rtew
Tesearch and epidemiologic studles are <ompleted and as sampling and
analytical nzethods are developed.

A permanent Feder2l staiadard exis%s for worker exposure *to vinyl chloride.
This current s:andard was prcmulgated ou October 4, 1974 (Yederal Regist:r
39:35896), became effective January 1, 1975, and was included in the Code of
Federal Regulations (29 CFR 1910.1017) in January 1976. As part of NIOSH's
efforts to ensure continuing protection of wo-kers by periodically reviewing
criteria and standards, this criteria document presents recently completed
research and epidemiologic studies as well as revised sampling and analytical
aethods for vinmyl chloride. In addition, this document present3 complete
criteria and a recommended standard for fcur additional vinyl halides.

The contributions to this document on vinyl halides by NIQSH staff, other
Pederal agencies or departments, the review consultants, the reviewers
selected by the American Academy of Occupational Medicine, the American
Academy of Industrial Hygiene, and the Society of the Plastics Industry, and
Robert B. O0'Comnor, M.D., NIOSHE consultant in occupational medicine, are
gratefully acknowledged.
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The views expressed and conclusions reached in this document, together
with thn recommendations for a standard, are those of NIOSH. They are not
necessarily those of the consultants, the reviewers selected by professiocnal
societies, or other Federal agencies. However, all comments, whether or not
incorporaied, were considered carefully and were sent with the criteria
document to the Occupational Safety and Health Administration for
consideration in setting the standard. The review corsultants and the Federal
igencies which received the document fZor review agpear on pages vi and vii.

. Michael Lane, M.D.
Actiag Director, National Institute
for Occupational Safety and Health
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The Division of Criteria ODncmentation and Standards DJevelopment,
National 1Iamstitute for Occupational Safety and Health, had
primacy responsibility far the development of the criteria and
recommnended standard for winvl halildes. Alfred N. Milber:,
Ph.D., of <this Division served as criteria =anager. SRI
International developed the basic fanformation for cousideration
by WIOSH staff aad consulitants under contract COC-99-74-131.

The Division review of this docu=eat was provided by Richard A.
Rhoden, Ph.D. (Chairman), J. Benry Wills, Ph.D., Paul 2. C»rplan,
James L. Cser (Division of Surveillance, Zazard Evaluations, and
Field Studies), Deanis L. Foerst, Ph.D. (Division of Physical

Sciences and EZoglaeering), Robert L. Roudabush, ?h.D. and Howari
C. Spencer, Ph.D.
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I. RECOMMENDATIONS FOR A VINYL BALIDES STANUDARD

NIOSH recommends that emplovee exposure to vinvl halides ir tae workplace
be controlled by adherence to the provisions for vinyl chloride 4in 29 CFR
1910.1017, the contents of which are provided as Appendix I of this document,
with the exceptica that the respirator provisions {n 29 CFR 1910-1017
(8) (1) (L-1v) and also 29 CFR 1910 (g)(6)(ii) shall be replaced with those
given bYelow. All provisions shall be adhered to for each of the vinyl halides
as defined below. The recommended occupatiunal exposure lizits are measurable

Sv techrijues that are wvalld, resroducidle, and available 2o {ncdustre  and
Joverrment agencies. Safflclient ze hneclcgy 2xist3 to per=it ccmpliance with
the reccuomended standard. Zzplovers should zake every effort to limit

empiovee expcsure <o the vinyl halldes o :onceatrations that are as low as
possible, with an eventual goal of zero exposure. Emplovee exposures shall be
Kept  at or below the limits prescribed ‘an 29 CFR 1910.1017. The criteria and
standard will be subject to review and revision as necessary.

These criteria acd the recormended stacdard apply to workplace exposure of
employees o the 2onomers wvinyl chloride (CH2=CHCl), viavlidene chloride
(C32=CC12), vinvl bromide (CHI=CHBr), viayl fluoride (C3I«CHF), aad vinylidene
fluoride (CHI=CFl), iacludiag any unreacted monomer that ;may rtemaia in
polmmers of these *halides. As used in this dosument, "vinyls" and "viayl
halides” refer only to these five compounds unless <the terms are otherwise
qualified.

The biclogic effects of exposure to the viayl halides aay include changes
in behavior. cardiovascular abnormalities, degenerative changes in the liver
and bones, and the induction of zalignant neoplasms, especially angiosarcomas
of the liver. A great Jeal of iaformation is available ctonceraing the effects
of exposure of humans and animals ‘o viayl chloride, much of chis 1is
relatively new information having been developed since October 1974, whea 29
CFR  1910.1017 was promulgated. As patt of its effort to provide worker
protection, NIOSE has extensively reviewed the newly completed studies as well
as the older literature om viayl chloride and has considered this information
in its evaluation of the other vinyl halides. The data that are availatle
from studies of carcinogenicity, mutagenicity, and metabolism, and predictions
of biologic reactivity on the basis of physical and chemical properties of the
vinyl halides suggest that the other vinyl halides have carcinogenic
dotentials similar to that of vinyl chloride. There is strong evidence from
animal studies of carcinogenicity om the part of viaylidene chloride and vinyl
bromide. Alchough there is a lack of toxicity data on viayl fluoride and
vinylidene fluoride, until some animal toxicity and/or metabolism data are
available, there appears to be no reason to treat these two compounds

differently from the other vinyl haldies 1in considerations of worker
protection.




Procedures for the collection and analysis of workroom air samples for
compliance with this standard shall be as provided in Appendices II-VI or by
any methods shown to be at least equivalent in precision, sensitivity, and

?c;?r;cy to the methods specified for wvinyl chloride 4in 29 CFR 1910.1017
d) (4).

Continuous monitoring equipment with alarm capability has been developed
for viryl chloride and vinylidene chloride and should be used as specified for
vinyl chloride in 29 CFR 191G.1017 () (6)(i1).

TABLE 1-1

RLSPIRATOR SELFCTION GLIDE FOR VINYL HALIDES

Respirator Type

Consentration Aporoved under Provisions of 30 CFR 11

Levs than oar egqual to Chermical <cartridge respirator with end-

1) ppn of-service-' 1 ta indicator, 1f approved,
taor the speccfic vinyl haitde
Less than or egual to (1) Sunolied-air respirator equipped
129 pom At g f-masa tacepiece, operated an
continuoss-fiow, oressure-Zenand, or
otnher positive pressuare ‘node
(2) yupplied-air hood, relmet, or suit

operated i1 continuous-flow mode

Less than or equal to Supplied-air respirator egquipped with
239G ppn fu!l facepiece, dperatec 11 continuous-

Gredater than 270 ppm
and

Entry into area of

ynknown concentration

for energency purposes

ey ———

flow, pressure-cemand, or other positive
pressure nocde

(i) Self-contained breathing apparatus

with full facepiece, operated in pres-
sure-denand or other positive pressure
mode

(2) Combination Type C supplied-air
respirator with full facepiece, operated
1n pressure-gemand mode, and auxiliary
self-contained air supply

et e er—




II. INTRODUCTION

This report presents the criteria and the recommended standard based
thereon that were prepared to meet the need for preventing impairment of
health from occupational exposure to vinyl halides. The criteria document
fulfills the responsibility of the Secretary of Health, Education, and Welfare
under Section 20 (a)(3) of the Occupational Safery and Health Act of 1570 to
"develop criteria dealing with toxic materials and harmful physical agents and
substances which will describe exposure levels...at which no employee will
suffer impaired health or functional capacities or dimiaished life expectancy
as a result of his work experience.'

After reviewing data and consulting with -~tl.ers, NIOSH formalized a syscem
for the development of criteria on which standards can be established to
protect the health and provide for the safety of exployees exposed to
hazardous chemical and physical agents. The criteria and recommended
standards should enable management and labor to develop better engineering
controls resulting in more healthful work environments. Simply complying with
the recommended standard should not be the final zoal.

These criteria for a recommended standard for vinyl halides are part of a
continuing series of criteria developed by NIUSH. The recommended standard
applies to the handling, processing, manufacture, use, or storage of the vinyl
halides. 1ine standard was not designed for the population-at-large, and {its
application to situatious other tham occupational exposure is not warrinted.
The standard is iatended to: (1) protect against the development of short-
and long-term systemic effects from exposura to vinyl halides; (2) protect
against local effects on the skin and eyes; (3) minimize the risk of induction
of cancer; (4) be measurable by techniques that are valid, reproducible, and
available to industry and government agencies; and (5) be attainable with
existing techrology. i

. The diagnosis of a rare liver cancer, angiosarcoma, in employees irwvolved
in polymerization processes involving exposure to vinyl chloride has generated
research on related compounds, including vinylidene chloride and vinyl
bromide. The available data from studies with animals confirm the
carcinogenic potential of vinyl chloride. The available informatiom on
vinylidene chloride and vinyl bromide suggests that these compcunds also are
carcinogenic and may induce the same type of characteristic tumor that is
associated with exposure to vinyl chloride.

Although no reports of animal axperiments have been located in which the
effects of long-term exposure to vicvl fluoride or vinylidene fluoride were
investigated, these compounds have 5-+en found to be mutagenic in bdacteria, and
they zay have metabolic products and pathways similar to those of the other
vinyl halides. Examination of the chemical and physical properties of the



g W

vinyl halides indicates that all of them or their metabolites may have similar
macromolecular binding potentials. The limited data on vinyl fluoride and
vinylidene fluoride suggest that they probably exert nearly the same

tumorigenic propensities as vinyl chloride, vinylidene chloride, and vinyl
bromide.

To permit accurate assessmeat of the health hazards associated with the
vinyl halides, additional research is neceuysarv. 7This research should include
attempts to: (1) develop less toxic substitutes; (2) develop improved control
technology; (3) develop respiratory protective devices, especially those with
end-of~service-1ife Indicators, for the -inyl halides other than vinyl

chloride; and (4) develop 1iaproved sampling and analytical wDethods and
continuous monitoring equipment.
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